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INSPECTION NOTE ON IRRIGATION WORKS AND 
PROJECTS, JHALAWAR STATE. 


Lalcfihnn Datt, Assistant Enginoor-in -charge of the State 
Public Works Department, joined his appointment in April 15)04. His 
ostablishinout at pre.scnt consists of : — 

Sub-overseer l^indra Ban ; Sub-overseer Ifumtajs Ali ; Moharrir 
Rameslnvar 3’ershacl ; and 2 Clerk.s, I Munshi, 1 Cashier, 
' 1 Draftsman. 

2. This 3 ’car’s budget is sanctioned for Rs. 40,000, of Avhich Rs. 
25,000 is for IxTigation, viz., Rs, 5,000 for repairs, Rs. 20,000 for new 
works. 


3. The Irrigation Works inspected, and new projects and sites 
visited are noted below : — 

Inspected on 1st Eebruary 1 905. Work was in jirogress on the 
Irrigation ducts ; without the.so no advantage is pos.^iblc from the Tank. (Site No. l) 
(See Appendix IX, Report by Colonel Sir S. Jacob, Consulting Engineer 
for Irrigation in Rajputana). An Estimate for Rs. 700 has been sanc- 
tioned lor their construction. 

On right duct 35 chains liavo been partly excavated, and 17 chains 
remain to be done, 78 bighas of land have boon irrigated this year, 
and 25 liighas more will be commanded when the work is (inished. 

On left duct 85 chains have been partly excavated, and 15 chain.s 
more can be done later ; ,800 bighus arc commanded, but there are no 
cultivator.s available, and only 1 2 bighas have .so far boon taken up, and 
this by the State. 

4. Inspected on 1st February 1905. (See Appendix V, Con.sulting N.awa 

Engineer’s Report). (SltoNafl) 

Tliis is an old tank, but leaks badly, owing to tlxe nature of the 
rook on which it was built. About 1 0 bighas are irrigated below from 
the leakage, and Kluin Saliib Sheikh Subhaii, who accompanied me, is 
anxious for a weir to bo built across a nullah below to raise the water 
level, so that the leakage water may pn.ss over a ridge to irrigate a little 
move land. He also showed mo a .site above the Talao near the Rhagar 
enclosure, where he suggested a dam being made, as the weir of the Nawa 
Talao overflows for days each rains. 

lire dam would not cost mucli, a,s it is a .small gap. A masonry 
core-wall with earth in front and rear would be necessary, and the surplus 
water would .spill over the rocky ridge on either side into the Nawa Talao. 

There is no land below, and the bed of the now tank formed is rocky and 



Suragrpura. 
(Site NO. 3.) 


Kishsnpura 
(Site No. 4.) 




Tinculturablo, so that it would simply form an addition to the city wafer 
supply. 

I would not therefore recommend spcndiuji money on tiioso pro- 
posals at present, as it is more urgent^ required, and can bo ex 2 icnded with 
greater advantage elsewliere in the State. 

5. Inspected on 2nd February 1905. (See Appendix XIX, Consul- 
ting Engineer’s Report). The cross cuts suggested by the Consulting 
Engineer liaA'e not been made, but the nullah below the dam into which 
the leakage flows has been bunded up lower down and diverted into the 
fields for Iirigation, and the Assistant Engineer informs me that 78 
bighas have been irrigated in this way. 

During the next hot weather, these cross cut^ from the Avater-loggod 
ground on either side the Nullah should bo made as per sketch. 



6. Inspected on 2nd February l{)0.->. (See Appendix X, Consulting 
Engineer’s Report). 

The Irrigation channels are in progress, and an estimate for Es. 900 
has been sanctioned for their construction. 

On the right bank ] 11 chains out of the 130 chains estimated for and 
set out haA'c been partly excaA'ated; and on -the left hank 17 chains 
in extension of the 30 chaias originally executed Avlien the tank Avas con- 
structed. In excaA’ating the channels vertical sides liaA’e been giA'en to 
save expense, and the earth excoA’ated has been thrown up anyhoAA' on 
either edge, even on sloping ground. This is a mistake, as in black soil , 
the A'ertical sides Avill give way, and the eaj'th on the edges is liable to fall 
in at any time. Except in rock and hard inorrum, a slope of 1 to 1 
should be giveii to the sides Avhen constructing the channels, templates 
boino" constructed of the section of cliannel as a guide to the mates in 
charge. 
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On level ground, n bcrni of ciL least 5 fU on oitlier side sliould 
be given, and llae earth excavated formed into a bank of proper section. 



It will be found more economical to do this at once, will save anj’ chance 
of side.s and earth excavated falliug back into tlie channel, and the channel 
can also be widened later if found ncce.s.safy. 

On side-long ground the earth excavated should be formed into a bank 
<jn the loicc)' side onhj ; and any surface drainage in the rains will then 
pa.ss away down the channel. 

Tlnj.cartli which has now been thrown tip above the channel should 
be removed, otherwise in the rains it will all be washed back ijito the 
channel again, and cause Ivoublc. 



The apron below weir rccomnujiided by Consulting Engineer has 
been made, but later on, when there arc funds, I wonld recommend th>- 
weir being jilacod at the south-en.st end by the Ki.shcnpura Village, wheie 
there is rocky liigb ground, ami the water would spill over this without 
doiug harm, into the uullali below, 

Tbe dam would be extended on iho iiorlb-ivost beyond the present 
weir till high ground is rcacbod. At present the Hood water damnge.s the 
Holds below at ibis end, and if the weir was nlb'red J undenstand ii.'> 
bijrbns extra oonld be Irrigati-d. 

The front felujuj of dam, ospecially .at sontb-oast end. wants making 
up, as it is cut U}» ly waves, etc.; and it should bo turfed dowii to Hood 
level and jntebed below, to prevent a reenrreiico of tbi.s. 



Pitching is also required on the north-\vo.st side of .sUiico. 
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Sncreitstng’ 
Catchment 
of Gaonrl 
Tank. 

(Site No, B.) 


7. The Di\van Sahib spoke to me about the possibility of further 
increasing the catchment of the Gaonri Tank 


In Appendix III of Consulting Engineer’s Report it i.s .stated, 
“ the tank usually does not more than half fill, owing to its verj’^ small 
catchment square miles) ; a rainfall of 40 inches or more will fill it. " In 
Mr. Tickell’s time feeders were constructed along the foot of the hills, both 
from the south-west and north-east, and apparently Rs. 3,678 (Appen- 
dix VII) was spent on this. 


The north-east feeder cuts off a portion of the Kishenpura and Durag- 
pura tanks’ catchment, and nothing more can bo done without further injury 
to these and the Stratton Sagar, unless, as suggested by the As.sistant 
Engineer, similar feeders wore made on the south side of tho range of hills, 
and taken hy a cut through the gap in the hill by Raipura. But thi.s wc.uld 
be expensive, and as the Gaonri is only used for irrigating a few garden.?, 
it would not, it is thought, be wise to do any thing further likely to damage 
tho tliree tanks named above, which command good irrigable land, or to 
spend money on the Gaonri, till other tanks ot more importance in other 
parts of the State are carried out. 


S^dHa- 8. On .3rd February went along the line of the Loft Irrigation Duct 

(Site Wo.' 6.) beyond the Stratton Sagar, up to Mandliakheri Tank. (See Appendix 
VIII, Consulting Engineer’s Report). 

The Left Irrigation Channel starts about 20 ch, above the wad 
dam on Asuawar Road (para. 9, Appendix VIII), just below Chandrawati 
’Temple, whore a Aveir has boon built on sound rook. 'The cbaiinel has 5 ft. 
bed width and 2 ft. depth, and is nearly all iu c.xcavntion. It lias been 
excavated for 3 miles, turning to the north-west along tlie foot of the hills 
on which the fort is situated, below Gandhor village, and has been surveyed 
for 1-Jr miles more. AVhen completed it will have a total length of 4.} miles, 
and will command all the laud hetween the lulls and the Kali Sindh Rivoi’, 
up to the point Avhoro the Stratton Sugar Rivei’ duct comes into plaj\ 

A revised Estimate for Rs. 1,800 has been .submitted for this duet 
and Rs. 1,300 spent to date. 

The Right duct has .also been partly excavated for 2 miles up to the 
Jaoria Nullah, and surveyed for 4i miles further on : when completed it 
• will have a total length of miles, and will cojnmand ri,000 bighas. 

The same rules for cariying out the work, noted in para G above 
diould be followed, ns the same mistakes liave been made ; and as the 
excavation is still in progrei?.? the iiocesisaiy alterations should be carried 
out at once. 

Dam. — The points noted hy the Consulting Engineer in Paras, (l), 
(2), (3), (4), (5), (6), and (7) of Appendix VIII, have been carried out or 
are in progress. 

With regard to para. (8) the flood water has cut away the surface earth 
at the south weir down to rock, lowerino- the weir level to nearly 5 ft. 

' O 
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Tlie water is cutting away the too of the rear slojjo of the dam and a large 
area of good culturablo land, in finding its way down to the nullah, 

. The Assistant Engineer iiroposos continuing tlio dam at this end on 
to high ground, and closing this weir altogether. 

The north weir is 700 ft, in length, and forms the w'eir of the com- 
bined Mandliakhera and Patnn tanks. The catchment area of the two 
is 7 + 18 =25 square miles, and the maximum discharge on this (by 
Dicken’s Formula) 9,22,3‘5 cusecs, 

A weir 700 ft, long will discharge this with a 2{,-ft, head. 

If the south weir is closed altogether— and I think it certainly should 
be done— levels must betaken to see that the ridge dividing the two catch- 
ments of the Mandliakheri tank is not higher than crest of the noi'th 
weir. If it is, the ridge must bo cut down to this level for 700 ft. in 



length, to give a clear water passage for the flood water to the weir, other- 
wise the water will head up and there Avill be danger to the dam. 

9. There is an old IMasomy Irrigation Duel from the Patau tank. ^Ue"Nof 70 
This has a section of 2 square ft., and is 2.^- mile.s long, ending on the 

north of the Fort Hill, before Ghandan village is reached. 

The A.s.si.slant Engineer has made survoj’s for extending this 50 
chains, to command 300 bighns above the Mandliakheri Duct, 

If there arc cultivators to take up the land this extension should be 
carried out, as at present only 264 bighns arc irrigated from the Patau 
tank. (See Appendix IV, Con.sulting Engineer’s Report). 

10. Inspected on 4th February 1905 (Sec Ajipendi.x XX, Con.snlt- kherf^’k 

ing Engineer’s Report). ^ 

The site .shown us, and the villagers said it was the .same as shown 
to the Consulting Engineer, is about of a mile south of Snrangakheri 
village, whei'o the rivci’ runs through high rocky ridges. Thci'c is rock in 
the>river bed, and low hills of boulders of trap on either side, about 900 
ft. apart, • 'J.’ho basin is contracted, but all waste land ; and there i.s good 
laud bcloAV. 

If a dam is built hero, a masonry face- wall will bo neccs-sary. as earth 
is scarce ; aiid levels should bo taken back from the land on the north of 
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tlie village to fix approximately sill level of sluice ; and the weir levle 
might be made 7 ft. higher than this, and the crest of dam 5 ft. above 
this again. 

This site does not appear lo correspond with the jjlausi foi’ the stor- 
age I'eservoirs proposed by Mr. Miles for the water supply of Patau 
city and Chaoni. There were no prismatic surveys taken and no perma- 
nent bench marks left to show the site ; but the dam was 3400 ft. long, 
and the I’eport of the water'- works project says the site wa.s ] i miles 
above Saraugakheri villiige. 

Moharrir Ramesh-war Pershad, who was scut by the Assistant Engineer 
to fix the line of dam, from the bearings and length laid out the site 
about a mile below Sarangakheri village, between IMangal village on tlie 
left and Jarer village on the right bank. 

This site was inspected, and a little above tlio line fixed by the 
IMoharrir there is a splendid .site (Site No. 9) for constructing a .storage 
reservoir for Irrigation. There is a grand basin, all of black soil, at 
present uncultivated, which would produce wheat a.s the water of tlie 
reservoir receded ; there is good earth all along for the dam, and any 
quantity of land below for irrigation, stretching away between Kishen- 
pura and Chandiakheri on the right and from Mangel towards Patau 
city on the left bank. 

The catchment area is square miles, and allowing 10 per cent, of 
tlie average rainfall of 80 inches, 117 ni.c.ft. of water should be available 
for storage sufficient for 1 170 acres. 

The dam would start from a babul tree at the south comer of 
Jarer village on the right bank, across to a tika tree on the left, and 
on to the ridge till the necessary level for erest of dam was I'oached. 

The weir would be on the right bank on the high gi'ound by J arer 
village. The right bank of the nullah is high and perpendicular ; on the 
left the gi'ound slojics away gradually. A core-wall v ould be advisable 
across the nullah portion, but the rest of tlie dam would bo enth'ely of 
eaith, black soil similar to the Mandliakheri tank. 

The dam would bo about 1 mile long, and taking the Mandliakheri 
dam as a guide, would cost about Rs. 50,000. 

This is a most promising project, and if funds were available, and 
also sufficient cultivators, should be carried out without delay. Surveys 
should certainly be made and the project worked out, and the Assistant 
Engineer informs me that he will have this done undef • liis own direc- 
tions. 


Semli Tank 11. This small tank was built in 1878 by Mr. Miles. 

(Site No. 10.) 

The total length of dam is 530 ft., with a weir 78 ft. in length at north 
end, near the rillage. At the south end where it crosses the^nullah, the 
dam has a uiasom’y face- wall 270 ft. in length, backed with earth, -and for 
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tlie remaining 2G0 ft. up to the weir is entirely of cartli-work. On the 
•«iam there are now a large number of babul trees. 



There i.s no .sluioe, tlie w.-iter is lifted by eharas for Irrigation and 
six are at work. 

The tank has a 'catehinent of 1 square mile, all hilly ; capacity of 
I ‘98 in. c.ft. ; and about 40 bighas arc irrigated. The villagers are most 
anxious for the weir and dam to be raised, as it overflows every year 
find there i.s plcnt 3 ’’ of land .-tvailablo for irrigation below. 

With the hilly small catchment 20 per cent, of the avex’nge rainfall 
of 30 inches should certainly bo available for storage, or 1.8 m.c.ft., sufiiciont 
for 130 acres or 325 bigbas. 

It would therefore seem well worth raising the weir and dam and 
building a sluice. 

The Assistant Eiiginoor should check the present capacity, and take 
contours of the basin to find the height the weir should be raised to give 
the propo.sed capacity. Tlie maximum flood on 1 .square mile is 825 
CUSCC.S, and this can be discharged b3>- the 18 ft. weir -with 2-ft. head, so 
crest of dam should bo made 5 ft. ahoA'o now weir level. 

The babul trees should bo removed and sold, and all roots removed 
before adding llio now earth ; and the face-wall iniglit he converted into a 
coro-wall, and to prevent any clmncc of water creeping round, the sluice 
should be fixed 10 ft. fi-om the wing-xvnll, Avhich .should ho dismantled a.s 
it is all cracked. Tlic sketch shows what is suggested. 


''A'l-rncr 




^ 12. Tho site for this small project, which has been worked out by 

the Assistant Engineer, Avas inspected on the morning of Sth February. 
This is one of tho Irrigation Works proposed by Mr. Tickell in Appendix 
E of his Report. 

The site is just above the villages of Motipurn (Khalsa) on the 
I'ight bank and Sainrai ( Jagir) on the left. 


The b-isin is very fiat, entailing a long bund and little storage, 
the greatest depth being 9 ft., so a shnllow tank will be formed. The fol- 
lowing are the details taken from tho Rejjort of Estimate : — 


Earthen Dam 
Weir 

at east end on right bank of nullah. 
Catchment Area 
Capacity ... 

AA'ailablc for Irrigation 
Area av'ailable for Irrigation ... 

Cost of Project 


4,200 ft. long. 
300 ft. long, 

G Bij. inilc.s. 
28*48 in.e.ft. 
27*43 „ ■ 

GOO bighas. 
Rs. 9,520 


Probable Revenue @ 2 rupees per bigba = 1,200 riipcc.s, or nearly 15 per 
cent. iM’ofit. 


This is irrespective of the bed, about 200 acres, which is at present 
uncultivated and could all be sown with Avlicnt ns tlic Avator recedes. 
The A'alue of AA-ator stored is 2,989 c.ft. per rupee, so it is a cheap project 
and should certainlj* be carried out, as in addition to the extra land 
brought under cultivation the wells AA’ill be benefitted. 01' Ihe -JO avcIIs 
in Motipura I was informed that only 25 are now in ii.bo, for Avant of Avater. 

Before starting the Avoi’k, tho following corrections a])pear neces- 
sary : — 

Fi'oin topographical Survey the catchment i.s 7*5 square miles ; from 
this the maximum discharge (Dickens Formula) is 3.7.37 eiisecs. and the 
length of Aveir i-equired to discharge this Avith 2-ft. head is 375 ft. 

The dam is proposed to bo G ft. Avide at top, Avitli front slope 2.^ to 
1 and rear slope 2 to 1. Crest 5 ft. above Aveir Iga’cI. The front slope 
should be made 3 to 1. The .size of Sluice and Irrigation Clianiicl 
required is not giA'en, these .should bo worked out alAA’ny.s by — 


(rt) Finding the discharge per second required to empty the tank 
in four months (Rabi Irrigation season) ; 


(b) And as Avator is required simultaneonsly at first for Irrigation, 
the dischni'ge required per second to give a first Avatcring 
of G inches in 30 days of 12 hours' floAV to the Avhole area for 
Avhich there is sufficient Avatcr. 

This has been explained in detail to the Assistant Engineer. 

The line of tho proposed dam aa'Rs not daghholled out, nor 
were there any permanent bench marks. Wherever 
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projects are surveyed, for check and future reference, the 
Assistant Engineer should arrange always to have : — 

(a) The line of dam clearly daghhelled from end to end, I ft. Avide 
and 1 ft. deep. 

(&) l.^ernianont bench marks erected, cut out of the rock in 
river beds or where rock occurs, along the line of dam, 
showing the bed level of nullah, and every 5 ft. rise, also 
at any point where the line changes. Also at ends of the 
base line and cross-section lines of survey. 

These bench marks should be stones set on edge, embedded 
in the ground, with a circular daghboll all round as per 
sketch, the number and reduced level, corresponding with 
- Field Book, being marked on the stone. 


^JEctrtJv from 
4 JDa-ffTibell 
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Shamia 
(SlteKo. 12). 


Sewa River 
Project 
(Site No. 13). 


BamnaAvaz 
Ghatod 
(Site No. 14).. 


ing the work, and setting it out wlienevor it was decided to take it 
up, even should this be a year or two after the surveys were made. 

13. Inspected on 5th Februarj' (See Appendix XVII of Consulting 
Engineer’s Report). 

Tliis is a .Tagir village, hclonging to the Mahnrani Rahtoriji; and I 
was accompanied bj' the Kaindar Raja Ram and Patwari. In accordance 
with the Consulting Engineer’s suggestions, surveys will lie made by 
Surveyor Overseer Alannu Lai to enable jjlansand estimale.s for rastoring 
and enlarging the old dam just above the village. The breached portion 
across the nullah will be closed by a strong earthen dam, well trenched 
into the bed, and sides of the nullah and existing duin .and the old 
surface for the entire length must be dug up, and all gi-ass, roots and 
bushes removed before new earth is commenced. 

The weir will bo at the north end, Avhero the water will spill down 
to the Rewa naddi. 

Th.e catchment area is ,3*75 square mi]c.«, so that allowing 10 per cent, 
of aA'erage rainfall of 30 inches wc can count on storing 20 m.c.ft. .sufficient 
for 200 acres, more than the existing land, but the exce.'ss water will be 
useful for the village and cattle. 

14- From Shamia the .sites suggested by the Consulting Engineer 
(Appendix XII) at Khod and Imliaklicri for the Rewa River project 
were inspected. . 

Tliis is a very large project, and it is doubtful whether it will bo worth 
working out in detail, but orders for prelimiiiary surveys to giA*e sufficient 
data to enable a decision to be made have been ordered, and will be car- 
ried out by Surveyor Mannu Lai. The best site, it is thought, for the 
dam will be starting from high ground south of Panchaklieri village on 
the left bank, across the river just south of Khod, whore the line would 
turn to the south-east till high ground is reached. 

The catchment area at the site is 13G square miles, and allowing 10 
per cent, of the average rainfall of 30 inches this would give 952 m. c.ft. of 
water for storage, sufficient for 9,500 acres, if all could he used. The 
river is about 150 ft. broad, and the hanks 20 ft. high, and the land to 
be irrigated is high, so a groat portion of the water stored in the river 
bed will, it is feared, not be available for irrigation. Imliakheri is a de- 
serted village, but Khnranpura (K) village, south-east of Panchaklieri, 
which contains about ton houses, would probnblj’^ be submei'ged. 

As it wdll probably be necessary to enter Indore and Gwalior terri- 
tory to make the preliminary survey's to see how far the water will spread 
back, the residents of these States linve been addressed, and sanction for 
this asked for. 

15. Inspected on 6th February (See Appendix XVI, Consulting 
Engineer’s Report). 

The Xamdar Raja Ram and the Patwari mot me at these villages. 
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As pointed out by the Consulting Engineer the only useful thing to 
he done is to bund up the nullah, ■which at present passes between the 
two tanks, and form one tank ; enlarging and repairing the existing dams. 

The level of the Panchpahar road, wdiich runs along the south-east of the 
Ranmawas tank, will fix the flood level. The combined catchment is 1 
square mile, so 7 m. c. ft. will be available for storage. The representatives 
of the two villages and tanks want each -tank kept separate, but this is 
not possible if the water of the nullah is to be made use of. When one 
tank is formed the Ghatod (Jagir) land will obtain the greatest benefit 
as this tank is at a lower-level ; as they have the larger area of land to 
irrigate this is as it should be. Both parties wished for surveys to be 
made and Plans and Estimate for the combined tank prepared, so direc- 
tions were given for this to ' Overseer Mannu Lai ; and it is hoped that 
some aoreement will be arrived at for the execution of the work, as it is 
a great pity to lose water when land is lying idle for want of it. 

16 . The site of the old bund was inspected on 7th February, with Panch- 

P&llfiiP 

the rough Plans prepnred by Mr. Tickell (See Appendix XIII, Consulting 
Engineer’s Report). This project is not approved by the local authorities, 
iind this is satisfactory, as the new railway (Nagda- Muttra) line passes 
through the bed of the tank, and there will be a Railway bridge across 
the nullah just below the dam. 

17 . About 4 miles east of Panchpahar a very good site (Site No. 1C) Gangjwa 
for constructing a largo storage reservoir and making use of this water hera 
was found at the juncti'on of the Panchpahar and Ramti nullahs at Gang- (SUellro? I6j» 
jjura. The catchment area at this point is 48 square miles, which should 

allow 336 m. c. ft. of water to be stored, sufficient for 3,350 acres. There 
is a good basin, and the Irrigation Canal on the right bank could be taken 
on the water shed from Lasaria to Jhikria ; and all the land down to the 
border, the bank of the Au river, could be irrigated. On the left the 
land between Sulia and Semli would be commanded. 

The dam would start from high ground east of Kundikhera, and be- 
tween that village and Lasaria ; cross the river just below Ganjpura, and 
on to the high ground on the left bank near the Panchpahar road. Ganj- 
pura would be submerged, but there are only 15 houses now occupied 
since the Famine, and about 50 iuhabitants; and at little cost it could be 
removed to higher ground. 

This is a large project, and not likely to be carried out till the finances 
of the State improve, and there arc more cultivators available ; but with 
the railway it is hoped groat advantage will accrue, and in years to come 
all the water available will be made use of and all land taken up. Over- 
seer Ram Chander has therefore been directed to prepare the necessary 
surveys and work out the project, -which will be submitted in due course. 

. 18 . This was inspected on 8th February. • Deori 

The work is simple, and the Consulting Engineer’s directions in (Site No. 17). 
Appendix XVIII, with Plan to illustrate same, so clear, that the Assis- 
tant Engineer will have no difficulty in preparing the Project. 
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Nothing has been done so far, but the Assistant Engineer should 
have the necessaiy levels taken and estimate prepared without delay. 
The line of feeder and dam for each storage reservoir should be dagh- 
belled, and permanent bench marks erected, so that the work can be carried 
out at any time. 


Hatunia 19. Inspected on 8th February. The Consulting Engineer has here 

(Site No. 18). given clear directions in Appendix XI of what is required to enable 
revised Plans and Estimate to be prepared. The Assistant Engineer 
had not visited the site before; so we went over it together, with the 
Consulting Engineer’s directions ; and one of the State Surveyors will.be 
put on to the work, and a revised estimate prepared ; and the Durbar 
will then know what funds are required to finish the work. 

The site is such a good one, and e.vpenditure has already been incur- 
red on the work, that there seems every reason for completing the project 
as soon as possible. The earth at the site is a mixture of black soil and 
morum, and seems to be excellent for dam construction, as there is not a 
crack to be seen in any of the work already carried out. 

No. 8, Appendix E. in Mr. Tickell’s Report, 
south of Panchpahar, and there is an old dam, 
W'hich has been lying breached for years. This wag inspected with the 
Assistant Engineer on 9th Pebruarj’. 

The nullah runs between a high hill on the left bank and a ridge on 
the right, starting from Ratanpura village, on which an earthen dam was 
constructed, the gap through which the nullah flows being dammed by 
a masonry wall about 200 ft. long, 10 ft. wide at ^top, and about 12 ft, 
above the nullah bed. 


Hatanpura 
(Site No. 19). 


20 . This is Project . 
Ratannura village is 3 miles 


The water got round at the left bank, and the wall gave way, and is 
cracked at intervals, and the face masonry is out of repair ; trees and 
bushes are gi'owingout of it at the nullah edge. In the face- wall there 
are two very good carved image.-*, taken from temples ; these should bo 
preserved. 


The Assistant Engineer has had surveys made and a project for 
restoring the dam prepared ; the following are the details given by him. 


Catchment Area 
Capacity 
"Weir level 
Top of Dam ... 


2 square miles. 

22 m. c. ft. 

26 ft. above Nullah bed. 
31 ft. ,, ,, ,, 


i.e., 5 ft. above weir. 


Weir, 200 ft. long on the ridge near Ratoupura village. 

An earthen dam to he consti’ucted in front of the breached masonry 
dam, 8 ft. top width, front slope 3 to l,rear slope -2 to 1. 

The ridge on right to be made up to proper levels by earthwork, 5 ft. 
top width, front slope 3 to 1, and rear slope 2 to 1. 
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Estimated cost Rs. 7,000. 

Value of water .stored 3,143 c.ft. per ruj^eo. 

Revenue for 220 acres =550 biglm.s @ Es. 2 per biglia = Rs. 1,100 
per annum or over 15 per cent, profit. 

But the catchment area has been over estimated, as from the 
Topographical Survey Map it is only half a square mile. 

This reduces the water available for storage to 7 m. c. ft. even if we 
allow 20 per cent, of rainfall, as the catchment is hilly. This will therefore 
reduce the capacity of the tank, and the surveys should be carefully 
checked anrl the water-spread and capacitj’' at each 5 ft. contour carefully 
worked out. 


The weir level should be kept at the lowest point of the ridge towards 
Ratanpura village, and the water allowed to spill over here, even should 
this give a greater capacity than required ; the maximum discharge on 
tlu! half square mile catchment is 490 eusccs, and as this gap in the ridge 
is aliout 400 ft. long the water is not likely to cut it away. The line pro- 
l) 0 .scd by the Assistant Engineer foi* the earthen dam across the nullah 
may be accepted, hut care must be taken that the new dam is entirely 
.separated from the old dam ; and the space in rear between should 
ho filled u]) to the top of the masonry wall to prevent a pool of water 
being held up between, which would damage the dam. 
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The line of dam was not daghbelled out, noi* wore there any perman- 
ent bench marks, not oven one on the masonry dam, so that it is impos- 
sible to check the surveys made 'by Sub-overseer Mumtaz Ali. The 
directions given in para. 12 should always bo carried out. 



14 


The Plans made are difficult to estimate from, as the cross sections 
are drawn to far too small a scale. 

They should always be drawn to a natural scale 10 ft., =linch. 
Directions on this point and a printed copy of one of the projects prepared 
in this office have been given to the Assistant Engineer as a guide for 
the future. 


Also a copy of" Directions for Surveyors in preparing Irrigation Pro- 
jects,” as this may be useful. 


21. Sarod is about 2 miles south-west of Katanpura, and tlie vil- 

(SltG No* 20)» « ^ 

lagers are very anxious for a dam to be constructed about 1 mile to west 

of village, where the nullali, wliich flows past the village itself, issues from 

the hills. The Assistant Engineer has had surveys made and the project 

is being prepared. 


The site was inspected with him on the moaning of 9th, and the Patel 
of the village accompanied us. 


The details of the project as given by the Assistant Engineer are : — 


Catchment Area ... 
Capacity 

Length of Dam ... 
Weir level 
Crest of Dam 


... 7^ square miles. 

... .50 m. c.ft. 

1,225 r.ft. 

...29 ft. above nullah bed. 
... 5 fr. above weir; and 
31 above nullah bed. 


The line for dam selected by the Assistant Engineer ran just in front 
of a small tributary nullah from the hills on the right bank, and he 
proposed to have his weir at the south end at the foot of these hills, the 
flood water finding its way back to the main nullah by this tributaiy. 
It would be better to alter the line to include this nullah inside the basin 
of proposed tank, and have the weir at the north end, cut out as far as 
possible from the rocky hill on left bank of the main nullah which flows 
at the foot of this hill ; a core -wall would be required in continuation of 
the weir for the jDortion of the dam across the nullah and for about 
20 ft. into left bank. 

The catchment area from topographical Map is only square miles, 
not 7^, so that not more than 17'5 m.c,ft. (20 per cent, of rainfall) can be 
expected for storage. 

The survey should be checked, and the Plans and -Estimate revised 
as above, the new line of dam being clearly daghbelled and permanent 
bench marks left. 

Naka 22. This site was inspected by the Consulting Engineer (and is 

Guraria described in Appendix XIV. of his Report). He considei’ed “ it was quite 
ISlte No. 21). while to have Plans and Estimate prepared.” 



On the afternoiJii of 9th February we visited the site as well as the 
others noted by the Consulting Engineer at Guraria, and directions for the 
necessary surveys were given to Overseer Earn Chandar, who will pre- 
pare the Plans and Estimate in duo course. 

23. This small tank, described by the Consulting Engineer in 
Appendix XV., was visited on the morning of 10th. 

An Estimate for carrying out the repairs recommended has been 
sanctioned, and the work has partly been carried out by the Assistant 
Engincei’, but is now at a standstill for want of funds. 

The breach at the site of the old weir has been closed, with an earthen 
dam pitched ; the new weir, 200 ft. in length, has been constructed; and 
now 3 chains of earthen dam at the south end, by the weir, are required. 

The top of dam at the sluice also wonts making up to proper level, 
as it has .sunk and cracked along the lines of the sluice drain below ; the 
old surface should be well picked up and the cracks carefully filled and 
consolidated before the new earth is spread. The Assistant Engineer has 
built a toe-wall of masonry in lime at foot of rear slope, where the dam 
crosses the nullah.' If a toe-wall was necessary it would have been better 
to build it of dry stone masonry with chips behind, to allow any leakage 
to pass through clear. 

The ridge has also been cut away about a foot to make the weir ; this 
was unnecessary, and reduces the possible capacity of the tank. 

As there is a long, practically level, length of stony ridge at the 
south end, it would have been sufficient to clear this onlj'^, and not build 
any masonry wall foi’ the weir till it Ava.sfound that the sui’face cut away. 

24. The Napauia, Chandarpur and TTaniia nullahs were investi- 
gated, but nothing is possible on these. 

The Napauia nullah flows through sueh a level plain that there 
are no sites for stoi'age reservoirs, and the Chandnr|)urn and Harnia 
nullahs arc in such deep banks, with the land for irrigation high on either 
side, that if any dam was constructed the greater part of the storage 
would be in the riverbed and unavailable for irrigation. 

The Kantali nullah has a rocky bed, but only crosses a narrow strip 
of Jhalawar before it flows into the Au river on the cast border, so that 
it Avould not pay to carry out anything on so large a river, even if a site 
was discovered, with so little land commanded. 

25. On 11th, with the Assistant Engineer, inspected the Bani nul- 
lahs, with which it is feared nothing can bo done, as though on the left 
bank the land slopes down fi-om the Zalinjjmra Hill to the nullah, on 
the right bank it is very level, and if a dam Avas constructed round 
towards the Temple Hill behind and south of Bani, the village avcU lands 
AA'ould bo submerged. 


Moira 
(Site No. 22). 


Nullahs 
near Mis- 
raull and 
Kantali 
Nullah. 


Nullahs 
near Kara- 
Avan, Bani 
Nullahs. 



Gugwa 

Tank 

Project 

(SiteNo.23). 


Singpura 

Tank 

Site No. 24). 


Kew Tank 
Project 
near Sing- 
pnra 

(Site No. 24). 


Betuna 

Nullah. 


IG 

(a) Al Gugwa tliere is a site for a small tank, which His Hioh- 
ness the Raj Rana suggested for inspection. The line was 
shown to Sub-overseer Pars Ram, who will make the neces- 
sary surveys ;the catchment area is onlj^ half a square mile, 
so if 20 i)er cent, of the average rainfall is stored, only 7 
m. c. ft. is available, sufficient for 70 acres =175 bighas. 
There are about 200 bighas of land commanded available 
for irrigation — 100 belonging to Gugwa and 100 to Bara 
Khokria. 

(&) From Gugwa we went to Singpura and on to a dani about 1 
mile to west of the village which was constructed in 1901- 
1 902 by the Tehsildar from plans prepared by ]\Ir. Abdur 
Rahman, Assistant Engineer. 

Mr. Tickell, in Appendix E of his Report, suggests a tank at .Sing- 
pura, but his description does not agree with the one constructed. The 
dam is 900 ft. long, closing a gap between low hills, and the weir is over 
a ridge to the north of the hill at the north-end. Top width of dam is 
8 ft. ; front slope supposed to be 3 to 1, but appear.? steeper, and has sunk 
for the portion of dam across the nullah itself, whore it is 35 ft. high. 
This front slope is pitched up to the top. Rear Slope is 2 to 1. A 
masonry sluice well and drain under the dam has been constructed, 
but no irrigation channels, so at present no irrigation can be cari’ied 
out fi’om the tank. The sluice leaks badly, and the outlet chamber at 
toe of rear slope was filled with earth to reduce this leakage. 

The dam is said to have cost Rs, 8,000, and the wells have been 
benefitted by its construction. 

The water level has never risen higher than 10 ft. below crest of 
dam, and never nearlr reached the weir level ; there is no mention in 
Plans and Estimate shown me of the capacity of the tank, but as the 
catchment area is only ‘62 of a square mile, the most that can be 
calculated on for storage is 8^ m. c. ft. of water. 

The Assistant Engineer should check the capacity of the tank, and 
prepare an Estimate for Irrigation Channels to make use of the water 
noted above as available for storage. 

(c) There is a site for another small tank on a tributary nullah 
rising in the hills, about a mile north of the village, and 
surveys for this wull be prepared by Overseer Ram Chandar. 
The catchment area is about one square mile, all hilly, and 
alloAving 2U per cent, of rainfall 1 4 m.c.ft. should be avail- 
able for storage, sufficient for 140 acres, which should benefit 
Singpura and Harakheri villages. 

(rf) The Betuna nullah was next inspected, but nothing appears 
fesisible on this. Between Betuna and Karawan there is 
a large area of grass land, intersected with small shallow 
nullahs flowing from west to east to join the main nullah. 


17-943 
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Low eartlien embankments could bo put across each of these, at 
little cost, to hold up water in the rain, and the beds of 
the “ naddis ’’ so formed could all be cultivated with gram 
and wheat as the water percolated into the soil. 

26. Khandar is 2i miles south of Karawan, and the dam construct- 
ed across the nullah at this village \vns inspected on 12th February. 
The woi‘k was carried out by the Tehsil, according to plans prepared by 
Assistant Engineer Abdur Rahman. The dam is of earth, 12 chains in 
length, top width 8 ft. .3 to 1 front slope pitched and 2 to 1 rear slope ; there 
arc natural weirs at both ends, the ends of the dam being pitched. 

There is no sluice, and the tank was constructed to benefit the wells 
below, and this it has done ; but the weir level is nob high enough to 
command the land below, which is very high. As, however, there is a 
large area of good land below, it is thought it would pay well to make a 
large tank here, extending the dam to the south-east across the Jalni 
nullah, giving a total catchment of 8^ square miles ; and as a gi’eat part 
of this is hilly, we may allow 15 per cent, of rainfall as available for storage 
or 92 m. c. ft. of water. As the laud bolow is high, all this would not be 
available for irrigation, and a part would lie in the low basin by Khandar 
village, and be useful for the villagers and cattle, and would benefit all 
the wells below. The higher portion of the bed would all be cultivated 
as the water recoded as used for inigation. Surveys for this will bo 
made by Sub-ovurseer Pars Ram, and Plans and Estimate prepared. From 
flying levels taken the dam will have to be c.\tended about 2,200 ft. to 
raise the present weir level 10 ft., and the land on right bank bet>veen 
Nathokheri and .Pagaria will be commanded. 

27. The ne.xt nullah south is the ono which issues from the hills 
by Rnjpura village and flows into the Kesri Xaddi half a mile below and 
to the east of the village. 

On this nullah, we.st of Rnjpura, there is a good site for a tank, the 
dam starting on the right bank from the hill on the south on which 
Pitapura village stands, crossing to the hill on the left bank at the foot 
of which the nullah flows, and just bolow' the point whore a large nullah 
joins it on the left bank. The catchment is all hilly and 3^ square miles 
.so that 20 per cent, of rainfall should be stored, or 49 m.c.ft, of water, 
sufficient for 490 acres = 1,225 bighas. The dam will bo about 1,500 ft. 
long ; a masonry core-wall Avill be required for tho whole length, as the 
soil is black, mixed with stones, no rock was visible in river bed, and the 
hills were of boulders and earth. The weir will bo on tho left bank, cut 
out of the hill as far as possible. 

Three wells -will bo submerged, 10 bighas of irrigated land, and about 
80 bighas of barani. 

There is another sito above, which w'ould save these wells, and sub- 
merge only about 60 bighas of barani, but it would reduce the catchment 
to 2^ square miles, a loss of 10} of water and 105 acres of irriga- 

tion. Survcj’B will bo made and E.stimates for lK)bh w'ill be prepared, and 
the Durbar can then decide which to take up. 


Khandar 

Tank 

(Site No. 25). 


Rnjpura. 
Project 
(Site 
No. 26). 
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The irrigation cliaimel after llajjjura village would have to cross the 
nullah by an aqueduct — as here it runs in very deep banks — to the land of 
Siuni village on the left, where there is a large area available for irriga- 
tion. 


Balpur Pro- 
ject not 
recom- 
mended. 


28. Another site was shown us south of Baipur where the Kesri 
naddi flows between the hills, about 2,000 ft. apart. This is probably 
the site referred to by Mr. Tiekell ns No. 12 in his Appendix E. The 
river is a large one running in deep banks, and though the dam would be 
about 2,000 ft. long (not 10,000 ns noted by Mr, Tickcll) it would have to 
be a high one with core- wall, or face- wall, and it would be a very expen- 
sive project and beyond the requirements of the Jhnlawnr State, as the 
land conmionded is on the left bank only, and is the same that the pro- 
posed tanks at Bajpura and Khandar will irrigate. 

The project is consequently not recommended. 


Project J^ullah joins the left bank of the Au river. 

(Site This nullah rises about 9 miles south of A war, near Harnauda, and 
flows northward. 


About miles from its source it passes Benaiga village, where there 
is a very good site for a storage reservoir. Mr, Tiekell mentions this as 
No. 13 in Appendix E. of his Report, and surveys were made some years 
ago under his directions ; but the lino surveyed was for a dam across a 
tributary nullah f»uly, which joins the main nullah on the left bank just 
above Benaiga village. This has only a catchment of 1 square mile. The 
line was not daghbelled, nor wore any bench marks available, so all the 
Surveys will have to be made again (see para. 12). It would, it is 
thought, be better value to dam the main nullah, with its larger catch- 
ment of 4 square miles, which should give 42 m.c.ft. for storage, allowing 
15 per cent, of rainfall ; and the Irrigation Channels could be taken along 
the valley on either side the nullah to irrigate Goraria land, as well as 
Benaiga. The site is a good one, and the Project should not be expensive, 
as though a core-wall w'ould be necessary the dam would not be a high 
one. There is a very good basin, atpi’esent grassland, and all this could 
be cultivated with wheat. Surveys for both j)rojects will be earned out, 
and Plans and Estimates prepared, but the larger project is .strongly 
recommended. 

\p^at 30. Lower down this nullah, at J adni — a Jagir village 1 ^ miles south 

(SltcNo. 28). of Awar — there is an excellent site for constructing a masonry weir across 
the river to hold up water which could be lifted by odis on to the fields 
on either side. There is a rock bed, with lai’ge rock boulders above, and 
rock on either bank so that the flood water spilling on this would do 
no harm. The weir would only bo 200 ft. long, and 8 ft. greatest height, 
so wmuld not cost more than Rs. 1,000 and a fine pool would be held up. 


Baria Pro- 31. Further east there is another triliutaiy nullah to the Au river, 
(SIte^o.^29). and the two branches which form this stream rise in the hills to the south- 
east of Baria, and unite at that village. It would be possible to make 
a dam just below their junction from the hill on which Baria village 
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stands across to the hill on the left bank, line A B, but this would 
-submerge 8 wells and 40 bighas of irrigated land, besides about 150 
bighas of “inal.” It would be better therefore to make two dams, 
as there is a Ioav range of hills dividing the Wo, viz., CDandEF, 



and surveys and Plans and Estimate will bo prepared, as there is good 
land below, and iri'igation can bo exteuded to Gajarni (K) and Khera 
(K) villages. 

The catchment area of C D is 1 square mile, so wc should be able 
to store 14 ra.c.ft of water, allowing 20 per cent, of rainfall. About 50 
bighas of “ mal " laud will bo submerged b)' this tank, but no wells or 
irrigated land, and the bed will all bo cultivated as the water recedes. 

The catchment area of E F is also I square mile, giving us 14 in. c. ft. 
of water ; and in this tank only 1 5 bighas of “ mal ” will be submerged. 

Mr. Tickell suggests a tank at Baria, vide No, 23 in Appendix E. of 
his Report. 

32. The country south ol' the Kasri naddi is hilly and undulating (sit^o.”so?^ 
and stonoy ; the culturable land is limited and lies in patches in the 
valleys near the villages, which are scattered. Though there are many 
sites where dams could be constructed, many of these arc useless for 
want of land below. This applies to a site about 1 mile west of Malpura 
village which was inspected on 13th February, at the request ofthoPoli* 
tical Agent, as many Patels had asked for its construction. 
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The Patels who met me wore most anxious for its construction, as. 
they said it would benefit wells in several villages which they named, such 
ns Bhain Sugar, Chandnrpura, Malpura, which however are not on this 
nullah at all, nor arc their lands in the same catchment, so could not 
jjossibly bo iifTectcd. 

There is hardly an 3 ' culturable land below the site, nor wells on the 
nullah itself, and the project is therefore not worth further consideration. 

Another site to tlie cast of Malpura was also .shoAvn me. This is 
bettor than the last, as there is more land below, hut it is undulalino- 
ground and intersected, and the Irrig-ition Channels would he troublesome 
to construi-t, and I do not think the project would paj', or is worth taking 
up. 


PoulaPro- 33. Two mile.s .south-west of Harnauda is the viilajro of Poula, and 

t6Cu ® " 

(SlteNo.31). one of the tributaries of the Au river rises in the hills miles south-east 
of this village, and fiow.s past it in a north-west direction. 

This was inspected on 14tli Fehruniy, and there is a good site just 
above the village for constructing a dam, which would be about fiOO ft. 
long, and has a hilly catchment of 2i square miles, capable of storing 35 
m.c. ft. and irrigating 350 nci'e.s. 

Tills was roughly' surveyed in 1892-03, but nothing, further seems to 
have been done, and it is not mentioned by Mr. Tickell. 

Poula is a khalsa village, with about 12 wells which irrigate 30 
bighns ; and thoi’O is about GO bighns of good land unirrigatod. 

Lower down there is the village of Pouli, the lands of which would 
also bo commanded bj' the tank, so its construction is recommended, 
and survey's, Plans and Estimate will bo prepared. 

Lowarla. 34. Cro.ssing the hills soutli-casi wo came to Lowaria, where 

(SlteNo.82). another tributary nullah of the Au. 

A tank of this village is suggested by Mr. Tickell, as No. 14 in 
Appendix E. of his Report. 

There is a site above the village where a tank could bo constructed, 
but it is not required, or wished for by the villagers, ns it would submerge 
about 200 bighns of “ mal ” land, which are cultivated in the Khnrif ; and 
below the only land is already irrigated from wells {kutchn) of which 
there are about 50 .in use. Water is about 25 ft. below surface, and the 
villagers informed me never gave out. 

Kangalla 35. Wo then crossed the hills to the south-west to Mangalia, a 
(SU^o.° 33 ). T^hnlsa village, ou the slope of a high hill, where in old days was a fort. 

.f' Three nullahs rise in the hills to the west and south of the village, 

opposite which they join, and flow onwards in an easterly direction to the 
Au. 
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' iMangalia possess? about 25 wells, irrigating about 80 bigbas, and has ^ 
also about 300 bigbas of “mal” land unirrigated. There are small 
’villages lower down the valley, wliicb are Jagir. 

Throe linos for a dam suggest themselves : — 



square miles, giving 38^ m.c.ft. of water for storage. 

This would submerge 2 wells, one belonging to Gobindpura 
village, and tho other to Mangalia, and 26 bigbas of 
irrigated and about 150 bigbas of “mal,” cultivated 
in tho Khatif. The land below is not sufficient to com- 
pensate for this, so this line may bo neglected. 

(h) “ C B,” M’hich dams two nullahs, with a catchment of li- 
square miles and possible storage of 21 m.c.ft. This otily 
submerges about 125 bigbas of “ mal ” land, a great 
]iortion of which w'ould be cultivated with, wheat as the 
water I’eccded. 

(a) “]3 E." This only dams one nullah, with a cntchmeat of 

square mile, and possible storage of 1 Oi m.c.ft ; with this 
about 50 bigbas of “ mal ” land will only bo submerged. 
This is the site the villagers themselves want, and say is 
sufficient for their own requirements. 

Surveys and Estimates and Plans for both “ C B” and “ D E” 
will bo prepared, mid tho Durbar can then decide whicli 
should bo carried out as most advantageous to tho State, 
in’espective of tlio requirements of Mangalia village alone. 

36. Mr. Tickell (No. 15 of Appendix E) suggests a tan it at Dug. 
The old tank, which is tho only one with a catchment approaching G 
square miles, tho figure given by Mr. Tickell, breached 100 years ago, 
and nearly 50 wells, irrigating .300 bighns, have been constructed in the 
bed, and there are also about 900 bighas of “ mal ” land cultivated iii the 
rains. Closing the broach would therefore do nothing but harm. ■ 

There is, however, a site (Silo' No. 34) where a tank might be con- 
struoted at little cost and witli gj'cat bcncBt, about a mile to the south of 
, Dug town, across the valley at the head of which isGirdarpura village. 


Du{r- 



ciiota 

Cbokri 

ISiteHo.35). 


Partigarh 
(Site 1^.36). 


This is all barani land, partlj” cultivated in the rains, and the water of the 
nullah in the centre of the valley passes away in the rains and is lost. 

An earthen dam is all that is required, starting from the low hill,' 
on the west of the road to Chokri Chota, on the right bank of the nullalv 
across to the high ground on the left. 

There is plenty of good land below, all of which could be irrigated,, 
and the bed of the tank itself would all be oultivated. The catchment- 
area is 1 square mile, but can be increased to 1 J square miles as the 
nullah on the north of the site, and south of Dug city, could easily be- 
diverted into the catchment by constructing n short bund, with a cut 
through the ridge above it. 

This is a most promising project and should pay well. If not carried 
out before it would form an excellent relief work, whenever these should 
have to be again opened. 

Surveys, Plans and Estimate will therefore be prepared. 

37. A tank was suggested liere bj’’ Mr. Tickell (No. IG in his 
Appendix E), and from the topographical Survey Map looked a good site. 

It was inspected on 14th Febriiaiy, but is not feasible, n-s if con- 
structed the tank would submerge all the wells and irrigated land of the- 
village, and leave veiy little land below, which is at jiresent jungle and 
uncultivated. There is a fine valley of'* mal” land above and east of the 
village, and this could only bo commanded by a tank formed by construct- 
ing a dam between the Chokri Bara hill on the left bank and ’the Jagirpura 
lull on the right, where a very fine tank could be formed, but these aro- 
Jagir villages and the tank Avould submerge their valuable irrigated land, 
so is really not to be considered. 

38. The nullahs north-Avost of Dug were inspected on 15th 
Fcbruaiy. At Partigarh, 2i- miles iiorth-Avest of Dug, there are the- 
remains of an old earthen dam, across a nullah issuing from the hills- 
north of the A'illage, Avhich has been lying breached for yeai'S. The 
villagers are very anxious for this dam to be restored, line “ A B"; but it 
would be better to alter the lino to “ A C,” to take in another nullah 
and enlarge the catchment by ^ square mile, as the cost of constructing 



either Avill be practically the same. “AC" aa’III submerge I kutcha 
Avell and 4 bighas of land irrigated from it, but the extra catchment should 
bring in an additional 3jm.c.ft. of water, sufficient to irrigate 35 acres, 
so that the advantages outAA'eigh the disadvantages. • 
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Partigarh has 36 wells irrigating 130 bighas, but there are also 
nearly 400 bighns of “mal" land unirrigated, so the larger the tank the 
better. Surveys for this will be made and Plans and Estimate prepared. 

39. Tlie two main nullalis, of which the Parfcigarh nullah is one of badalai 

° Project 

the many tributaries, unite below Dadalai village, and here a very large (SlteNo.871. 
tanlv, with a catchment of square miles, capable of storing 
in.c.ft., could be constructed. 

The project would be an expensive one. The dam would be a mile 
in length, starting from the hill on the left bank in the south to the small 
hill by Dadalai village on the right bank, and continued on the other side 
to the north till high ground and another low hill is reached ; and as the 
nullahs run in deep banks, and the land on cither side forming the bed 
is high, a high dam would he required. 

Though there is a large area of "mal” land in the bed, which is at 
present only cultivated in the Kharif, and which would produce wheat if 
the tank was constructed, it is doubtful if there is sufficient land below for 
so large a project, and there are certainly not enough cultivators at pre- 
sent, so that it does not seem worth while making surveys. If, as I was 
informed, kutoha wells only cost Rs. 25 to construct, and yield a revenue 
of Rs.'9 per annum (each well can irrigate 3 bighns), it would, it is thought, 
pay the State well, provided cultivators are available, to construct a large 
number of wells in this basin. 

In the existing wells water appears to be about 30 ft. below the sur- 
face, and about 10 ft. deep. 


40. Further west, at Jainunia, there is a good site for an earthen Jamunia 
dam, about 1 mile long, across the valley and above the village, connec- (SUo^o.*88). 
ting the hills on either side. Jamunia possesses about 18 wells irrigating 
about 40 bighas of land ; these would be below the dam, and there is a 
large area of good land also, about 800 bighns, available for irrigation. 

No good land would be submerged. The catchment area is 3j; square 
miles, sufficient to .supply 22 ^ m.c.ft. of water for storage, at 10 per 
cent, of rainfall. This should be a paying project, and Surveys, Plans and 
Estimate will be prepared. 

Mr. Tickell suggests a tank here, No. 18 of Appendix E. 


41. Mr. Tickell sviggests a tank at Kuchnia (No. 19 Appendix E), Kuchnia 
and the nullah which flows past this village was inspected from Nnw'al- 

khora downwards. ^ 

Nothing, however, appears feasible here, nor is n tank required at 
Kuchnia, as the Avells liero are good, 5 w'clls irrigating 60 bighas. 

42. At Rojana, 2^ miles north-Avest of Kuclinia, the condition of Rojana. 
the wells is different, and the rvater in them has fallen considerably, and 

out of the 40 wells belonging to tho village only .30 are in use and irrigate 
on an average lA- bighns each. The villagers are therefore most anxious 
for n small tank to bo constructed at tho head of the nullah above the •• 
village as they feel sure this will benefit the veils. Tho site was shown 
me, but the eatclnnent is A-ery small, not more than a |-mile. The Assis- 
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taut Engineer should make the necessary surveys, and the •work might bo 
sanctioned to he carried out by the Tehsil. There is rock in the nullah 
bed, and the soil on cither bank is stoney, so a core-wall will be necessary. 

43. The soil in tliis Tehsil is much more rocky than in the rest of 
the State, and even where there is “inal” land the greater portion has 
no deptli, the rock being close to the surface ; and where this occurs only 
Jowar can be grown in the rains ; the soil is not good enough, I was told, 
to produce wheat, even if irrigated ; so that tanks are of little use, as the 
irrigable land is small in area. 

Wliere good “ mal ” land fit for irrigation is foujid near the villages, 
opium is the crop the villagers cultivate, and are accustomed to ;■ and this, 

I am also informed, cannot be irrigated from tanks, .is tank water is too 
cold and the warmer water of wells can alone be used. 

Small tanks, such as that asked for at Rojana to bejiefit the wells, 
appears to be all tliat i,s required in this Teh.sil. 

44. In Appendix E. of his Report (No. 20) Mr. Tickell writes : 
“The Chota Kalisind river which passes near Gangdhar and has a 
drainage area of about 900 square miles miglit be bunded up near Sarwar 
and the irrigation of nine villages could be effected by two canals, totalling 
about 20 miles. The Kharif irrigation could be done by the natural 
flow of the river aTid the tank reserved for the rabi.” 

On 17th February I inspected the country ou right bank, riding from 
Gangrar to Sarwar via Sonari, Sekla, and Barlia villages, crossed the 
liver at Sarwar, returning by Sari, Berla and Pipakliora villages on the 
left bank of the river. 

At Sarwar the river is 3.50 ft. wide, the right bank is 55 ft. high, 
and the left 35 ft., and throughout its course it runs in deep banlcs till it 
widens out above Gangrar, where it is over 700 ft. wide with banks about 
18 ft. high. The country that would be irrigated, if a d.am was formed ns 
proposed by Mr. Tickell, is therefore very high; it is also broken up by 
cross drainage, and the good irrigable land is limited in extent, and the 
larger part of tbe land commanded is stoney and unprofitable. 

There is no site for a dam at or near Sarwar, and any project on so 
largo a river would be very expensive, and a large quantity of the water 
stored would be in the bed of the river itself and useless for irrigation. 

Mr. Tickell’s proposal is therefore, in my opinion, not feasible. 

45. The only thing to do is to try and make use of the tribulaiy 
nullahs, and these appeared a good site for a small tank on the nullah which 
passes between Sekla village on the north and Barlia on the south. 

The catchment is square miles, rocky, hard soil; so quite 15 per 
cent, of rainfall would he stored, or IG m c.ft, ‘ The basin is good, and con- 
sists of unculturahle soil, but' just' below thei’e 'is a stretch of barani land, 
on which Jowar is now grown in the Eharif, belonging to- Padm'aldiori 
village. ■ This wo'uld all be coramahcled and wheat could be pi-oduccd. T-he ' 
Assistant Engineer might make farther investigations, and if the project 
is approved by the revenue authorities, have survajj^s made and pre- 
pare necessary Plans and Estimate. 



46. At Jaitalvheri, a mile nortli-east of Gangrar, there are two tanks, Jaltakherl 

built many years ago. The larger, “ Dilsagar,” is half a mile to ea.st of the No.42) 

village, and the small “Nanka’'tank at the village itself. Neither has 

any sluice, and this year ]Lhe water was being lifted from the “ Dilsagar ” 
and carried b}’’ a trench across the bund to irrigate a small area below. 

But a sluice and irrigation channels could be constructed at little 
cost, and as there is land below which could be irrigated and is at present 
not used, it would, it is thought, be worth while liaving this done ; and 
the Assistant Engineer might prepare an estimate for the same. 

47. Mr. Tickell proposes a tank at Dokar Kheri (No, 22 Appendix Dokar- 
E), a village G miles south-west of Gangrar. This was inspected on 18th (SiteNoiis). 
February. The A*illage is a small one, and po-ssesses 5 wells, and a few 

“ odis ” on the edge of the nullah, and 400 bighas of “ mal ” land, of which 
50 can be irrigated if all the wells are in use. This year, owing to 
scarcity of water, only 3 wells are in use, and lO bighas of land irrigated. 

The land on either side the nullah is very stouej^, and the 400 bighas 
noted above are all that is available for irrigation. 

, Though a tank, could be formed above the village, the basin is 
nari’ow, and the land rises quickly on either side, so that it would neces- 
sitate a comparatively high dam, and would not pay ; but something 
should be done to help the wells and “odis,” and benefit the village, and a 
weir might be constructed at little cost below the village to hold up the 
water. 

The weir would be about 100 ft, long and 5 ft. high. The sketch 
shows what is proposed, a wall of stone in litne in the centre forming a 
backbone, founded well into the soft rock, which is found about 5 ft. 
below the' nullah'bed, and taken into each bank about 1 5 ft, to prevent 
water cutting round, and a front slope of boulders 3 to 1, with rear slope 
of 6 to 1, consisting of very large stones, with heavy blocks of rougli 
concrete at toe, to prevent rear slope sliding. 


£a7hh Level 




Semli 
(Site No. 44) 


Snmmary 
of Investi- 
gation. 


2G 

If it is found Jifcer excavating that tlio substratum of rock can be 
depended upon, it jniglit perhaps cost less to make a “ pucca " weir at once, 
the masonry being thicker than the core-wall proposed with a water 
cushion, the bottom of which would bo on the rock below, between the 
concrete blocks and the weir, the concrete blocks being brought nearer 
to the weir, say 15 ft. distant onl 3 ^ 

The Assistant Engineer might prepare alternative Estimates for these. 

48. At Semli, a village 8 miles north-west of Gangrar, Mi*. 
Tickell has also a propostd for a tank (No. 21 Appendix E). Tliis was 
inspected on 18th February. Semli is a very small village of 6 hou.so.s, and 
there are onl)'^ 3 cultivators in the village. Though there is si good catch- 
ment area for a tank, there is practically no land to irrigate, as there is 
high stoney land on cither side, the valley eontraeting below Semli villasie, 
which has only 22 bighas of irrigable land altogether ; and Cliipria, the 
village below on the nullah, has only 40 bighas. 

But Semli village also wants assistance, ns this year onl 3 ' 4 of the 7 
wells are in use, and 15 bighas of land irrigated for want of water. 

Here also I would suggest that a weir should bo built just below 
the village, at a site pointed out to the Assistant Engineer, to hold up* 
water for the benefit of the wells and which might be also raised by odis. 
There is rock in the river bed, and the nullah is 100 ft. wide from' top' of 
bank to bank. The weir .should bo similar to that projiosed foT Dokar- 
kheri, and should not cost more than Rs. *200 to construct. 

49. This completes the Investigatiort, as nothing more seems pos- 
sible in this Tehsil, in which though there are plenty of millahs there 
seems little means of making use of them, except ns suggested bj^ weir.s 
at the villages to assist the wells, as the irrigable land is so limited, and 
the villages so small and sparsely populated. 

The following is therefore the list of projects which are recom- 
mended and for which surveys will be made, and Plans and E.stiniates 
prepared : — 

PATAN TEHSIL. 

( 1 ) Shamin. 

( 2 ) Bara Nawas Ghatod. 

( 3 ) Rewa River Project at Khod. 

PANG BP AH AR TEHSIL. 

( 4 ) Gunjpura. 

( 5 ) Naka Sarna near Gunu*ia 

AWAR TEHSIL. 

( G ) Gugwa. 

( 7 ) Sin.'pura. 

( 8 ) Khandar. 

( 9 ) Rajpura. 

(10) Baria (2 Tanks). 

(in Benaiga (*2 Tanks), 
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DUG TEHSIL. 

(12) Poula. 

(13) Mangalia (2 sites). 

(14) Dug (1 mile south of town.) 

(15) Partigarh. 

(16) Jaraunia. 

In addition to these the following have been suggested to the 
Assistant Engineer who says he can have them worked out locally, and 
if when they are being prepared I can give any assistance, I shall only be 
too gald to do so : — 

PATAN TEHSIL. 

( 1 ) Sarangakheri — Revised Project. 

( 2 ) Jarer. 

( 3 ) Motipura — Estimate to be revised. 

PANCHPAHAR TEHSIL. 

( 4 ) Ratanpura. 

( 5 ) Sarod. 

( 6 ) Deori Feeder, 

( 7 ) Estimate for completion of Hatuuia Tank. 

GANGRAR TEHSIL. 

( 8 ) Rojana. 

( 9 ) Barlia, 

(10) Weir at Dobarkheri. 

(11) Sluice and Irrigation Channels to Dilsagar at Jaitakhori. 

(12) Weir at Somli (Galot). 

When these are Avorked out, the Durbar will have a large programme 
available, to be carried out gradually ; and Avhen completed the State 
should bo fairly well protected against Famine. 

' To make full use of Avhatis proposed, more cultivators are required ; 
with these obtained the State should derive great financial benefit from 
the works proposed, in addition to their protective value. 

A fixed sum should be set aside for carrying out what is suggested, 
and any]work decided on and sanctioned should be finished right through, 
including Irrigation Channels, before another is started, so that a return 
on the expenditure incurred may be derived from each as soon as possible. 

It is no use starting a number and leaving them half finished. If a 
large work is decided on, which will take up the grant for 2 or 3 years, 
no other new work should bo started till that is completed ; but in the 
present condition of the finances and population it is thought small 
works should first be carried out, and with the opening of the railway, 
if land on most lenient terms at first is offered, it is hoped that cultivators 
from outside will see the natural advantages of the soil and come to 
settle in the State, and the demand for land and water will necessitate 
the execution of the larger works proposed. 

F. ST.-a MANNERS SMITH, 

Ajmer, Superintending Engineer, 

FehriMry 1905. Protective Trrirjation TFoj’As, Rctjpntana. 



